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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium having a good noise characteristic, and 
the difficulty of the occurrence of thermal fluctuation 
phenomenon, and to provide its manufacturing method 
and a magnetic recording/reproducing device. 
SOLUTION: On a nonmagnetic substrate 1 , a soft 
magnetic substrate film 2 made of a soft magnetic 
material, an orientation control film 3 for controlling the 
orientation of a film directly above, a perpendicular 
magnetic film 4 having a magnetization facilitation axis 
oriented perpendicularly to the substrate, and a 
protective film 5 are provided. The orientation control 
film 3 is provided with a second orientation control layer 
3b made in an hep structure on the first orientation 
control layer 3a of a B2 structure. The thickness of the 
first orientation control layer 3a is set in the range of 0.1 
to 20 nm, and the thickness of the second orientation 
control layer is set in the range of 0.1 to 50 nm. 
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itmm 1 1 mttt&KJKc, t t>immt 

%2m$ifflmB<nm&&0. 1-50 nmT'fcs:^ 

#m * -t % m%mmmt£o 10 
[w*«2i mimfamwm<r>mzi>K 1. 5-1 

0 n mt'fc5:i: Sr«F«t"t-5«*« 1 Ett<aRftfER 

[IS*g3] S5 2EfRl*J»JiWJ*:$iS, 2-2 5 n 
m T'fc £ r £ £ f 5 1 * fc fi 2 EttW^St 
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C o T i © 5 *) 1 Itfcfi 2 l^±«)^Sr±*» 

Zr, Ru, Re, Gd, Tb, H f <D o *> 1 fcf± 
Rsfc* 1 Ty^AWtm 9 *E*^R*E» 
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(t) km&m&Tmm<nmmt (nm) £0>«bs- 

t (T • n m) 75*4 0 (T • n m) ^±T*£>6 C t 

[»#>s 7 1 tfrm&Tm&nmumw&s. b s 

(T) t»ftfi»ttT»l«^IK*t (nm) irCD^Bs- 
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2«itfcfci-RlEfflM*PR-hiC, h c p«Sfc£fe-r» 
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[0 0 0 3 ] 

*ol45*E»(i«ft;iSB a* tit* 9 , SKtt'ffiR 

^HEftlftn, ±E»tt^Ji£Ritfc#^-c*t, 
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^«tt/E»»»ffi^^±$-e:ia««^««fiOE«rS 20 
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[0 0 0 4] 

fete, *5S^ttWT^«fiR«r«fflUfc 0 **W<0«sftE 
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fflfflUlJzlc, h c p«liK«:/£i-JR2£i6iMM«rRitfe 30 
**^nx*i»), flElfilBUM^K^O. 1-2 

Onmtife^ H2£|6j»JWJ105J¥$A s O. l-50n 
mt'i)5Ii:^ltt5 0 £ 1 £ffl»J»»<DJ¥ 

Sttl. 5-10nmt'*>5:i:W*Us $ iblcgl 
2£|6]©iia|IJi<?Dff $Ji2 — 2 5 nmT^:H^l 
v>. #3&i§8©K«Eft«»«\ *l£lPJ«»JittN i A 
U F e A U CoFe. CoZr, NiTi, A1C 
o % AlRu, CoTiOOHl 2 «J£A-hco£- 

V\, *K91<oa«EftKtttt. SB2£rfij*J»»(4T i , 40 
Z n , Y. Z r , R u , Re, Gd, Tb, H f <D 0 h 

w-efeSlt^»*U\ *£W*)«BftE»J«*ti\ 
«ttT»R<Dfifn«***B s (T) ^ttftttftl-Ti&R 
(nmm t (nm) £<7)ffiB s • t (T • n m) &4 0 

(T-nm) £A±-e*Srt3ftSjf^tV^ $ blcRRtt 
T*»w«lfP«t***B s (T) £RRRttTi1)>R<oH 
l¥ t (nm) ir^^B s * t (T • nm) ^60 (T • 
nm) B±-e*>5^tiS*f*Ll\ *Sg9lrc>EM(E»SS 
Wli, £AM«R^:£iSRttR^(onq(c^Rtt«tfl'^»& so 
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ft< tttk«tt*t»36»€>tt6ftRttT*Rt, iE±<DR 
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^Sr«^.felK»E»S^3iS«T**>oT. II^-yKW 
BS^^KT'fe^ flfc3CE»«fM*, ^«ttttS«-h{c^ 
ft< £ tttl»tt»»^p>/j:S«c«[ttTifiRi:, iE_h<7)8§l 
«>£Att«:Mftii-d£lftlfH»R^, flMtSftttasfflKlc 

<bft, EAMMRttB 2«3tfrfti a Ri£AM«iJlii 

h c pmm&ttm2mfatimm*i&ftitmtiLbi$ 
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FeTaC, FeTaNttif) , FeMgl^ (Fe 
MgOftif) . F e Z r (F e Z r Nftif) % F 

eCl^l FeN*-&&* FeSiMl FeP^ 
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^tt^FeAlO, FeMgO, F e T a FeZ 

i^rt<tv\ mm^rmm2 count lti*. ±e<e>i* 

ri\ CoHOa t%Wl^tL, Z r , Nb, T a % 
Cr, Mo^3Wi<Hli^fl, T^r/ls? 

tW^LTH, CoZr, CoZrNb, CoZrT 
a. CoZrCr. C o Z r M o iffcjf** 

[0 0 0 8] ftlSttTM2Wftl*H cli2 0 0 (O 
e) J^T (#*L<I*50 (Oe) J^T) 4r+*^» 

2a)fifti»«SSBstt, 0. 4T:EJLb (#£L<ti:l 

ft»8*«« B s (T) ttt«1±T*l»2 0lWfft (n 
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8ttT«K2©**aMstt, 1000-100000 
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K2<D*B«)K«Wft»e>**:*|i*5C4:as-e#SO 

«ftE»8Sf*wEft?f & a*"*" 5ri:^T*#5 0 
*fc, tt«ttT«W2±«c»rit**LSErti»y«IBl3»tt 

(c£«9, *k«ttT^«2*fcii*fittttafiid>p>JKfttt 

[ooio] r^*atttT*iii2^*ffi<z>ftfb»»tt, 

ttTiW2fc»ljLfct©) ttlfciR, fcaiVMI* 
0. l-3 0#tS^ILtiJ(t(fJ:t\ £fc, ±12^ 

»K2 0lMb«*v^«r»|«i-6wfc3ftS-C#* 0 ffilxJi, 
10- 4 -10- 6 PaWl^S^L, 10- 3 PatJli:C0 

**rffl^5*&lcii* «riia:»3ei- set 

laot, (k»ttT*»2*iB«>»ft^K'frV^P«36S 
tt*ttT««2^rtKfflo^^«cft**rWA-r5» 

rii, w^tfr/b^xcmsRSrfrflWi-eo. 0 5%-s 

0% (»*L<J±0. 1 — 2 0%) aflt**Ufc^^*« 
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(TEM) |c«t««!(«cJ:oTf»e>ixfcWrflBBI*» 
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Al, C o F e , C o Z r , NiTi, AICo, Al 
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<D (0002) m(D&fa&t<nm&z^-r? r: 7 7xfr 
6 a i©^77Cid^t, sttus 1 egummi 3 a 
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mSaCOmZfrO. 1— 2 0 nm (fciZ 1 . 5 — 1 0 n 30 

[0013] z(Dtnb^ ^mmmmnmummmftx 

tt, WilMfa®mm3 acOJ¥££0. l-20nmtt 
So Wi^liE^JWIB3 a<Z>ff$^Sl . 5 — lOnm 

Sit»ttil4lcj3ltSSii:ErtH*36««TL, -/w 

6 y K t $fcf&t£TifcJIfl 2 £ <nmU> * S < ft 5 

S±»»w»«^s(STi-Sfc**f* L< ftts 
[0 0 l 4] 3$2Efi«J9P*3 b(c(i, hcpSiS^ 
tWWffli^n^ rcoh c p*a*rfti-*t»i LT 
12, Ti, Zn, Y, Zr, Ru, Re, Gd, Tb, 
H f (Do^b 1 «*fcli2«W±&JfH*£C0dS#£ Lt\ so 



fta»-Cfc«KRu$rffi^*£, £i£flH£K4 0fiiKEft 

li, SB:iKttl«4lca-i-6»^<oSE'&tt«:%itLT, ^ 
tLbcOW^t-Co, Cr, Fe, Ni§»Lfc^ 

^iL^^, •tLbc 7 )«»(CC, O, N, Si, B£ 

[0 0 1 5] Sg2lEfr$iJ$]Jf 3 bcoff^fi, 0. 1-5 
Onm (^L<li2~25nm) t^^> 0 Z<nm£tf 

±is«5ffl*»-e*)5fc. SK»ttK4(c«5ii-'&ajKEA 

13b lc*3V ^eitt^AStt^ft L , SiSatttK 4 M*5 

[0 0 16] El6]#J»W3w*ffiJI0tttt, £il[ttttK 
4, «SIIK5a>«ffi^*^jK*S:^^s*:«>. ttStgBft 

^t$Ra?:2nm^Tit6^^Ll/\ r.<£*® 
Wt$Ra$:2nm^Ti:t^^HcJ:oT, B6&E 

[0 0 1 7] ElR)»J»K3&-7^J«-r58R^tt. ^l@2^l 

«j«ui3 a^*2ia^i$ij®i^3 b<of&mm<n#xizmm 
irtiK w^n fgtmmtLxxs*y*m&m\f*z 

^T*0. 0 5-5 0% ffi^KliO. 1-2 0%) m 

Si^ifc^^, r/i-^ci^^-eo. oi- 

2 0% (#^L<(10. 0 2-10%) m§tm&l,1z1f 

[ooi8] sa:fiatttJBi4fi, ^^^ini^ssic 
#L±jca»cErRiLfcaitt«i-c*)0, *tt*r»*^ft 

5t>co«!r-r5^^^T^, ^rfOW^irLTtl, CoCr 
^, CoCrPt^, CoCrTa^, CoCrPtX 
1^, CoPtXll (XI :Ta, Zr, Nb, C 
u. Re, Ni, Mn, Ge, Si, O, N, ^it^B 

<7)ohim~£tzn2m£i±.) (o^±^m^^<Dm^±L 

v\ SiSBfittJBl4(OSB:aE«S*ttSrS5*5fcae) 
Id, CoCrPtXll, CoPtXll (XI : T 
a, Zr, Nb, Cu, Re, Ni,Mn, Ge, S 

P ttti^8-2 4 a t%tfc5fcroS:fflP5 

sit:atttiR4(c(^ m#&m 

(Co, Co^, Fe, Fe^Mi') £Jt&Rtt*tt 
(Pd, Pd^, Pt, Pt^i) ir^^StC^fc 
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&EkT<om&lc£2>kn7Lt>tiZo -Ttttt. B2«5S 
Sr*-T» l iai^nMWJH 3 a<7)J¥££_L15$&!S£ L/c£ 

mi>m&>nz>mm#;mkti:>o , &S&&R4 

[0 0 2 6] gniBffiMWJ|3 a<z>j?$«:±3attHi:-r 
5 w k (c J: o rie»ff - k z> 

(Di^ -<nm i mfaw&m 3 a ©ib»t-cj*«"*-3*s 2 

IE[«jMWJi3b, Sit«ttit4-eH:, tirAtttf-Offtftl 

[0 0 2 7] ^lga^J«P^3 a<Dj?<*£ii!E«ilS<t-f 
-5 w £ X o T 12 MM & fa ± ts # -5 C <b *s T*£ ^ <Z> 

<mmm&m4<nmwmfa&%mftz^k&x~%%izito 
[0028] in 3 t**&m<Dm$L&»&#<nm 2 <nmm 
mmmz kmw.m&m4 k<Dmz s «^r^i7^^ 

(4, *»tt©C o C r ^-^C o C r X 3 ^£^C o X 
3^ (X3 : Pt, Ta. Zr, Ru, Nb, Cu, 
Re, Ni, Mn, Ge, Si, O. N^o^t^BCT)^ % 

+IBBt7 0*$tt, SiEBttK4(ci3(i-5flltttt^oft 

THW2 twBllis** < &5wfcldJ:5lE§i»WtBw 
KTSrew^/^^olCfSt*!:, 2 0nm^T («F 



J 
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&x-zz<nx\ sjtatttjR4oftO[AHc«:n«), eft 
mMm*7F-ri><Dx% z^^-tm^mmm^xa, # 

ttT*J«8*CttCo Sm^, CoCrCoX4^ 

(X4:Pt x T a , Zr, Nb, Cu, Re. Ni, 
Mn x G e> Si, CX Nfc^I^B <D o h 1 TzU 2 

f3H c^500 (O e ) J^i: L < Ji 1 0 0 0 (O 

tt, 2 0 — 1 5 0 nm L< 12 4 0-70nm) T 

i6i«cr&!itfen*:«*fc+a<036s»*uv\ fffl*&T*UK 

8 4r»*t«w kiz&^x. J:»?»*Wc«:KttT*ll«2 

[0 0 3 0] H5I4, *»W<OlK^IE»ja6ff(0»4<Z)3l 

H FeCo^A (FeCo s FeCoVftif) , F 
e N i (FeNi, FeNiMo, FeNiC 

r , FeNiSi/^') , F e A 1 (FeAl, 
FeAISi, FeAlSiCr, FeAlSiTiR 
u, FeAlOttW , FeCr^ft (F e C r , F 
eCrTi. FeCrCuftif) , F e T a (F 
eTa, FeTaC, FeTaN^W , FeMgl^ 
& (F eMgOftW , FeZ r (F e Z r N& 

if) , F e C*^, F e N3R*A, FeSi %k&&, 
FePMi FeNbl^l FeHfl^l Fe 

t%^tf5FeA10, FeMgO, FeTa 
N, FeZrN»(Oft8i«it, £ t M;M*H&MM& 

±^<DiZtt\ Co^80at%i^i^L, Z r, N 
b, Ta, Cr, Mo^HM<HH^W 
U 7^7 7 ^«S^*t 5 C o t >S : i 

"C#So :<OWiltit CoZr, CoZrNb, 
CoZrTa, CoZrCr, CoZrMo k 



*&mt£i>v>kLxmifz>zk&x%% 0 

[0 0 3 1 ] mt&fcm9<Dj&mt)Hcn2 0 0 (O 
e) (»IKli50 (Oe) J£AT) ti"S<0^» 

£Lt\, »{b«S« 9 0ftfWB*BKB sf4, 0. 4T 

ttftfi3£K9ofi«iBtx«aB s (t) kmmt 

(nm) £<£>ffiB s • t (T • nm) 12 7. 2 (T • n 
m) VXTXlbZZ ktftlZ LV\ :©Bs • t 3&S±|ejfiffl 

10 fe, flfcflsSJBBS 9 ^Sr^iSS^m, iooo-iooo 

0 0 0 (^Klil 0 000 0-5 0 0 00 0) t-f 
[0 0 3 2] BMfcSSBI 9 ft, WkSlEBI 9 5 

£> 6 ^tt*±«cBWfc ^itr«fiJt $ tix ^ 
IR5{W4>L<ttSiiHKttl»4{||<D®) *5«t^(Ojfi« 

fS£#tt£&§-<hS w £ &X% S Q 

[0033] souM&au .twangs knm^mmmt 
m*bti:zmi\:$:fem9 2:mtfz>zkiz£*)^ mmtbg 

tt, M?»ttBl4(D*ffilcfiFfti-5«{t^»f>yS:, - 

so nrv^^irtcjzo, ^B:BHtiR4<DK«i icmia^^ 

iSjtDBttfc*, «ftlKttT*6«2*3«tt^Wkgc^ll9 0ffirt 
K^M4co^b^i: D^@^@«$ix5^-e, Sib 

[0034] 13-15 \c^mf&<DU%mmmm* s 

m 1 «c^-ra^lE»«E*^«iSXS (&K 1 Jitd^^y 

Sictt«ttTi1fel«2co*®^ilftA0 i aS:afiL. 2k^T*ia 
|6lM»K3, SiElKttJK4^^^s/^jfe>i^tc:J:t9^fi)c 

^Wwj6cr*«i fcttKttT*K2 twnu«a 

[0 0 3 5] 0 6(1 ±CttfKEfttKff«rffiV^fll«lC 



(8) 
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mmmtes ttftEMKfFi o<t, ^mie^^i o^ 

lal^mib^-tir^^^igtlj^l l fc, B*«E»»lf£i Otc 

3£, l 4fcSr«ttv^. E*« 

tB*»!*14IJ 4 A*£*Lfc? f -*&*!!«LTE» 
fflr#tr»»^y Kl 2 «9 , KftC-^y Kl 2**fc 

^Wott^o «»^-/Kl 2^L-Cfi. SiEIB^ffl 
KSrM^-rS-fcis-cts. me (b) (c 
t^-TJ: ;w¥Ig^yKHm iiil2a 
ir, *SibJ8«l 2 b wtbib»S»l 2 elegit £>*i 

[0 0 3 6] ±|B««B«?f*«W-J:tLtf, ±mm^. 
E«l#l O^li^rot, ^e>«fiN£:J3j:tJCEflk£ 

[0 0 3 7] 

@2. 5>fyf) ^DC-r^fny^y^I (T 

PJSK^ai X 1 0- 5 Pa fcfcSS^rtfil^-rV^ 
rttr#«i;fc*, CL0>#^;*XjKJ:|c:8 9 a t%Co- 

4 a t%Z r - 7 a t %Nb(7)^— b^rfflV^X, 1 

o o t^T(7)S®^-e 1 O 0 n m<MfcM&T*&m 2 & 

B s (T) irflfl/p: t (nm) (O^B s • t (T • nm) 
#2 0 0 (T-nm) X'1bZ> k fSLftteffllt 
(VSM) -CWBLfco &^T\ |^2 0 0tC 
MLT, ±Ett8«4T»IK2±K* 5 0a t%N i - 

5 0 a t%A 1 frbttZmimfafflmmS a (I$8n 
m) Rutf>k#5*2BEfflffel»/B3 b (I^20n 

m) kfrbtzz&famwmszmi&i,, 6 2a 

t %C o - 2 0 a t % C r - 1 4 a t % P t - 4 a t % 
B*^^5SiiHKttlR4 (|$3 0nm) *r»J*Lfc 0 
±M*y<v? V ^XWcSJi^Tfi, fiSM^p-fe^ 
#*<b LT7;l/^>!:iV\ ytf^JE^O. 5 P a I^TJ* 
fll£tf ofc 0 CVDSlCi9 5nma)ftaiS5 

[0 0 3 8] (Hjffieaj 2-15) 2-1 5 t L 

r.'IBlEf6l»J»JB3 a. JR2EMMWUI3 bOM-ft^ 



14 

[0 0 3 9] JtfR«l-4£ LT, SI 

i iai^^jefsi3 a (Dmz&o. 1-20 nm (of£ii*K 

*fctt»2E[6l»JWK3 b<DJ5££0. l-5 0nm<7) 
T»«E«MK**fls*!Lfc (* 1 S:#BH) . 

[oo4o] mmm 16-19) mmm 1 e - 1 9 1 
it, &m&Tm&2<nmQmj&mmB s en 

ttTJfc«t2 0>IW¥ t (nm) ^SB s ■ t (T • n 
m) £^2<C^T .t^C^Lmtt, UMi^J 1 £ fWJ 
10 *(??fp«xa<c-C»«E»«*S:^»Lfc (3t2£# 

m o 

[0 0 4 1 ] (H«t« 20-23) Hjffi^J 2 0-2 3 t 
LT, tt»ttTMblK2rott-»i: LT* 2 (C^-Tfco&ffl 
t*fcB*tt, Hifcflll tRI*<ofp«xSJcr««E«Mt 

[0 0 4 2] «fc«0]5) ifc««5i:Lr, tt«ti4TM6 
IK2&Rttfcl^*Mi. HtS^Jl i:i^«^»xatc-c 
««E§W«ffcSr«aHLfc (»2S:#») 0 

[004 3] (Uttffl 24-31) Hft#J 24-3U 
20 IT, SffBtttt«4C0»JH.i:J|[$^3tc^-r<fc9tCL 

[0 0 4 4] (Hi£#J 3 2 — 3 8) HiS^J 3 2 - 3 8 k 

it, !Bf^w»jB3^sa:iKttiK4^(Dra^*att*ra 

IK7&fi9:rt\ C<D^tt*rai»7 0fl-»i:S:$^4JC 

««Eft«*£ftMKLfc «4S:#I) 0 
[0 04 5] (HJg^j3 9-4 3) H*W3 9-4 3i 

[004 6] (*Sfi0!J 4 4 — 4 9) MMM 4 4 - 4 9 £ 

icbfc^li, Hitfli tB*<ofP«xa«cr««Eft 

[0 0 4 7] (SIM4 9) tt«ttttT*IK2S:^Lfc 
^-ir^rticJBifc* (l 0 0 v o 1 %0 2 ) ^r^A 
40 L, ttOtttTi«K2(0«S«riil3R(cML (B8I5X 
a) , ttfKttTllW2<ofEffi^K{|:JBI«r«*Lr««E 

[0 0 4 8] (^ffi^j5o) iixac^^T, 

TM6R2^tt3Rlci»i|^5NPBn&*xSc^l-J:oT, 
»^Kto»$^^k$ii:TmME»i«*«:f^i»Lfc (* 

[0 0 4 9] (*Jfe0iJ5l) I»«XSiC*3t^-C % 

Tttim2$:mm-i-z>#xk lt, ic 

*i-ilf^S:fflt^TBM!lE»«t**:f^»Lfc (^7^r# 

50 RB) 0 
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[0050] (mmm 52, 53) mmnnzftti-r . 

<*7Sr#HB) 0 

[0051] (mmm 54. 55) tt«ttT*K^tt» 

[0 0 5 2] ±EfltfteftK*^IHk«[Wtt«rk e r r 

K*«)ia»S*1^*3J:tm»b«fHtt*:GUZ I Ktt 
KU — hT^7^ ifRWA 1 6 3 2, loXXf* fcT 

yx^yKS 17 0 1 MP£ffl^T$J^Lfc 0 ie»f?£. 
Wtt0>«MBiKfi* IK^yK^Lt, HI 6 (b) iC^-T 

*£i|MB»fi&S5 0 k FC I Ct, — h£r£&f£ 
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(7)^m^^^i-5tti^^l6T^ (%/d e c a d e) 
£ N (So-S) xiOO/(SoX3) tdg^^T^ 

[0 0 5 3] *fex»lEi»f»»*5J:t/«^j»iatFfo» 

IP:, #3aK«(C*3lr^T, SlEffi)M»J»3 a^B 2JH3£ 
Sr/«C-rt<0"Cfcf9, »2ia[fij*J»iB3 b^h c p«iS«: 

-To **5 0 tl-^7t, Co (0 0 0 2) ftKtt^a: 

8tt«4(o (0002) Kjctaa-rsxiiiEiiff***^ 

[0 0 5 4] 

1] 







6E 








SBW» 








Co 


ftftSS 






















(0002) 
»S 








Bs^t 














He 


10-x 




(X/de 




(atX) 


(T-nro) 


(atH) 


(nm) 




(nro) 


(atJO 


(nro) 


(Oe) 






-cade) 


HfiEGtll 


89Co4Zr?Nb 


200 


50Ni50AI 


8 


Ru 


20 


62Co20Cr14Pt4B- 


30 


4620 


6. 1 


7600 


0. 79 


XSM2 


89Co4Zr7Nb 


200 


SON i 5 DAI 


0.3 


Ru 


20 


62Co20Cr14Pt48 


30 


4120 


5. 1 


4800 


0. 92 




89Co4Zr7Nb 


200 


50Ni50AI 


2 


Ru 


20 


62Co20Cr14Pt4B 


30 


4280 


5.4 


6700 


0. 85 


mm 


89Co4Zr7Nb 


200 


50N)50AI 


20 


Ru 


20 


62Co20Cr14Pt4B 


30 


4720 


5.1 


7150 


0. 88 




89Co4Zr7Nb 


200 


SON i 5 OA I 


8 


Ru 


0.3 


62Co20Cr14Pt4B 


30 


3810 


5.2 


4050 


0.91 




89Co4Zr7Nb 


200 


50Ni5QAJ 


8 


Ru 


25 


62Co20Cr14Pt4B 


30 


4650 


6,0 


8200 


0. 85 


msmi 


89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


45 


62Co20Cr14Pt48 


30 


4810 


5.4 


8900 


0.81 


mm* 


89Co4Zr7Nb 


200 


50Fe50AI 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4100 


5.7 


7200 


0. 82 


mww 


89Co4Zr7Nb 


200 


50Al50Ru 


8 


Ru 


20 


62Co20Cr 14Pt4B 


30 


4290 


5.4 


8300 


0. 78 


nmm 


89Co4Zr7Nb 


200 


45Ni55AI 


8 


Ru 


20 


62Co20Cr 14Pt4B 


30 


4550 


6. 1 


7250 


0. 82 


•mmm 


89Co4Zr7Nb 


200 


45Ni45AllOB 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4390 


6.2 


6800 


0.80 




89Co4Zr7Nb 


200 


SON i 50A 1 


8 


Ti 


20 


62Co20Cr14Pt4B 


30 


3920 


5.3 


8200 


0.71 


*««13 


89Co4Zr7Nb 


200 


50Ni50AI 


8 


Zr 


20 


62Co20Cr14Pt4B 


30 


3800 


5.4 


7750 


0.88 


mmrnu 


89Co4Zr7Nb 


200 


SON i 50 A 1 


8 


70Ru30Cr 


20 


62Co20Cr14Pt4B 


30 


4460 


6.0 


7450 


0.82 


iomiis 


89Co4Zr7Nb 


200 


SON i 50 A 1 


8 


80Ru20Ti 


20 


62Co20Cr14Pt4B 


30 


4290 


6.0 


7450 


0.85 




89Co4Zr7Nb 


200 






Ru 


20 


62Co20Cr14Pt4B 


30 


3380 


3.8 


3200 


1.22 


imm 


89Co4Zr7Nb 


200 


50Ni50AI 


30 


Ru 


20 


62Co20Cr14Pt4B 


30 


4430 


4.2 


2900 


1. 18 


J£i50!)3 


89Co4Zr7Nb 


200 


50N150A1 


8 






62Co20Cr14Pt4B 


30 


2100 


2. 1 


820 


1.53 




89Co4Zr7Nb 


I 200 


50NISOAI 


8 


Ru 


70 1 62Co20Cr14Pt48 


30 


4380 


3.9 


9750 


0. 79 



[0 0 5 5] 



[*2] 



50 
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m 










11- 


Co 


















1SJT± 


i -k 
v r 
















mm, 


i 
















mm 


Bs-t. 


mm 




mm 




mm 




H c 


10-X 








(atX) 


(T*nm) 


(atX) 


(nm) 




(nm) 


(at*) 


'(no) 


(08) 






(Vde 
~cads ) 


nmm\ 


89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


62Co20Cr 14Pt4B 


30 


4620 


6. 1 


7600 


ft 7Q 


nmm 


89Co4Zr7Nb 


40 


50Ni50M 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4620 


5.1 


7600 


0. 82 




89Co4Zr7Nb 


60 


50Ni50AI 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4450 


5.7 


7350 


0. 78 




89Co4Zr7Nb 


400 


50Ni50AI 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4670 


6.2 


7850 


0. 78 


HS§f5!l19 


89Co4Zr7Nb 


30 


50Ni50AI 


8 


Ru 


20 


62Co20Cr 14Pt4B 


30 


4760 


4.9 


7700 


0.81 


^fifc0il2O 


90Co6Zr4Ta 


200 


50NS50AI 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4580 


5.7 


7600 


0. 78 


nmm 


8QNi20Fe 


200 


50N150AI 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4590 


5.5 


7650 


0.82 




85Fe15Zr 


200 


50Ni50AI 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4660 


5.6 


7700 


0.81 


nmm 


75Fe15Ta10N 


200 


50Ni5QAI 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4710 


6.0 


7800 


0. 76 


amis 






SON i 50 A I 


8 


Ru 


20 


62Co20Cr14Pt48 


30 


4550 


4.2 


7650 


1. 02 



[0 0 5 6] [^3] 

















15- 


Co 












m2KfS) 










(0002) 










mwm 




wwm 










3zft 






mm 


Bs-t 


mm 




mm 




mm 




He 


10-X 






























(Vda 




(at» 


(T-rrO 


(atX) 


(ran) 




(nm) 


(atX) 


(nm) 


(Oe) 






-cade) 


508001 


89Co4Zr7Nb 


200 


50Ni50AI 


B 


Ru 


20 


62Co20Cr14Pt4B 


30 


4620 


6. 1 


7600 


0. 79 


1SBS01J24 


89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


62Co20Cr14Pt4B 


5 


3270 


5. 1 


1200 


0. 92 




89Co4Zr7Nb 


200 


50Nt50AI 


8 


Ru 


20 


62Co20Cr14Pt4B 


50 


4620 


6.0 


14500 


0. 76 


5mwm 


89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


62Co20CrHPt4B 


90 


4010 


5.2 


25200 


0. 72 


WBW27 


89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


62Co20Cr14Pt4B 


120 


4420 


4.3 


34900 


0. 73 




89Co4Zr7Nb 


200 


5QN>50AI 


8 


Ru 


20 


64Co22Cr12Pt2Ta 


30 


4380 


5.5 


7500 


0. 76 




89Co42r7Nb 


200 


SON i 50 A 1 


8 


Ru 


20 


61Co17Cr22Pt 


30 


4580 


5.2 


8900 


0.71 




89Co4Zr7Nb 


200 


SON i 50 A 1 


8 


Ru 


20 


Co/Pd«B<*1) 


30 


4320 


5.2 




0. 58 




89Co4Zr7Nb 


200 


SON i 50 A 1 


8 


Ru 


20 


TbFeCo 


30 


4480 


5. 1 




0.51 



* 1 : C o »5^Sit P d »5«Sl&MiSlU£o 



30 



[0 0 5 7] [^4 



















11- 


Co | 


mm>e> 




















ms 


l/-h 


(0002) 










umm 






1 














mm. 






mm 


Bs^t 


mm 


m 


mm 


m 


mm 


m 


mm 


& 


H c 


10-X 














$ 




<* 




s 




S 








(Vde 




(atX) 


(T-nm). 


(atW 








(atX) 




(at» 




(Oe) 






-cade) 




89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 






62Co20Cr14Pt4B 


30 


4620 


6. 1 


7600 


0. 79 




89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


60Co40Cr 


5 


62Co20Cr14Pt4B 


30 


4820 


6.7 


10600 


0. 68 




89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


60Co40Cr 


2 


62Co20Cr14Pt4B 


30 


4780 


6.7 


9050 


0. 70 




89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


60Cr40Cr 


20 


62Co20Cr14Pt4B 


30 


4780 


6.4 


14500 


0. 65 




89Co4Zr7Nb 


200 


SON i 5 OA 1 


8 


Ru 


20 


60Co40Cr 


40 


62Co20Cr14Pt4B 


30 


4720 


5.3 


17200 


0. 60 


HfiSflJ36 


89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


55Co35Cr10Mn 


5 


62Co20Cr14Pt4B 


30 


4800 


6.4 


9150 


0. 66 


HBS0O37 


89Co4Zr7Nb 


200 


SON i 5 OA 1 


8 


Ru 


20 


55Co45Ru 


5 


62Co20Cr14Pt4B 


30 


4860 


6.8 


8800 


0. 63 




89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


60Co30Cr5Ta5B 


5 


62Co20Cr14Pt4B 


30 


4750 


6.8 


9300 


0. 70 



[0 0 5 8] [f|5] 



50 



19 
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20 









mum 










muz. 


15- 


Co 


8tfS5 














M2KfS] 






tttt 


L-h 


(0002) 






mm 




mm 


Bs't 


mm 


& 


mm 




mm 




H c 


10-X 


SIS 






S 




(T- 




<* 




<* 




£ 








(H/de 




(atH) 




(atH) 


nm) 


(atH) 








(atH) 




(Oe) 






-cade) 








89Co4Zr7Nb 


200 


50Ni50AI 


8 


Ru 


20 


62Co20Cr14Pt48 


30 


4620 


6. 1 


7600 


0. 79 


mmm 


62Co20Cr14Pt4B 


50 


89Co4Zr7Nb 


200 


SON i 50 A! 


8 


Ru 


20 


62Co20Cr14Pt4B 


30 


4680 


6.4 


7400 


0. 72 




62Co20Cr14Pt4B 


20 


89Co4Zr7Nb 


200 


50Ni50At 


8 


Ru 


20 


62Co20Cr14Pt4B 
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